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CLAIMS 

What is claimed is: 
CLAIM 1 

1 A method for fabricating complementary vertical bipolar junction transistors comprising the 

2 steps of: 

3 providing a sapphire substrate; 

4 forming a layer of silicon on said sapphire substrate; 

5 recrystalizing said silicon layer; 

6 M . forming a P+ region in said silicon layer to become a collector for a PNP transistor; 

U 

7 *g , forming N+ region in said silicon layer to become a subcollector for an NPN transistor; 

8 |<! \ forming an N silicon layer over said P+ and N+ regions to become an intrinsic base 

s \ 

9 region for said PNP transistor and to become a collector region for said NPN transistor; 

10 |;| I forming islands of what is to become said PNP transistor and of what is to become said 

1 1 y NPN transistor by removing any silicon therebetween to said sapphire substrate; 

12 forming a P intrinsic base region in said N collector region for said NPN transistor; 

13 forming P+ extrinsic base regions in said P intrinsic base region for said NPN transistor; 

14 forming a P+ emitter region in said N base region for said PNP transistor; 

1 5 forming an N+ emitter region in said P base region for said NPN transistor; 

16 forming N+ extrinsic base regions in said N base region for said PNP transistor; and 

17 forming individual conducting metal contacts with said emitters and extrinsic bases, said 

1 8 individual conducting metal contacts being formed between oxide regions. 



FILE\NC75881.PAT\A.ll 



16 



Navy Case No. 75881 
CLAIM 2 

1 The method according to claim 1 wherein said recrystalization is done by a double solid phase 

2 epitaxy technique. 

CLAIM 3 

1 The method according to claim 1 wherein said silicon layer formed on said sapphire substrate is 

2 approximately 0.3 micrometers thick. 



n 



1 



CLAIM 4 



1 *j| The method according to claim 1 wherein said N, N+, P and P+ regions are created through ion 

m 

2 rj> implantation. 

ft 

M 

# CLAIM 5 

y 

1 :| The method according to claim 1 wherein said N-type silicon layer is approximately 2.5 

0 

III 



2 micrometers thick 



CLAIM 6 

The method according to claim 1 wherein arsenic ion implantation is used to produce said N-type 



2 and N+-type regions. 
CLAIM 7 

1 The method according to claim 1 wherein boron ion implantation is used to produce said P-type 
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2 and P+-type regions. 



ClXlM 8 

■AJT 1 f The metfi^d of claim 1 further including the steps of: 

I 2 formifl^P-f collector plugs in said N base region for said PNP transistor so that said P+ 

3 collector plugs areTi^corporated into said P+ collector for said PNP transistor; 

4 forming N+ colleb^r plug regions in said N collector region for said NPN transistor so 

5 that said N+ collector plugs ar^ncorporated into said N+ sub-collector region for said NPN 

6 H 1 transistor; 

o 

r-\\ 

7 | forming individual conductive met^^ontacts with said collector plug regions; and 

fiij 

8 pi forming an oxide region between said colWtor plug metal contacts. 

■21* 

Ml 

IS CLAIM 9 

III 

1 U The method according to claim 8 wherein said N, N+, P and P+ regions are created through ion 

2 5 w implantation. 

CLAIM 10 

1 The method according to claim 8 wherein arsenic ion implantation is used to produce said N-type 

2 and N+-type regions. 



1 



CLAIM 1 1 

The method according to claim 8 wherein boron ion implantation is used to produce said P-type 
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and P+-type regions. 



CLAIM 12 
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A complementary vertical bipolar junction transistor apparatus comprising: 
a sapphire substrate; 
a PN^ transistor including: 

region formed of an island of recrystalized silicon disposed on said sapphire 
substrate, skid P+ region being a collector region; 

an N sWicon region disposed within said P+ region, said N silicon region being an 
* intrinsic base region; 

a P+ emitterVegion disposed within said N base region; 
N+ extrinsic b^regions disposed within said N base region; 
individual corlmcMg metal contacts operably coupled to said emitter, said 
extrinsic base regions^nd disposed on sidewalls of said collector region; and 

an oxide disposed betwe^p said conducting metal contacts; 
a NPN transistor including: 

an N+ region formed of an island of recrystalized silicon disposed on said 
sapphire substrate and separated from sand PNP transistor, said N+ region being a 
subcollector region; 

an N silicon region disposed within sai^N+ region, said N silicon region being a 
collector region; 

a P intrinsic base region disposed within said^N collector region; 
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20 * an N+ emitter region disposed within said P base region; 

21 fVrriing P+ extrinsic base regions in said P intrinsic base region; 

22 individual conducting metal contacts operably coupled to said emitter, said 

23 extrinsic base r^nons and disposed on sidewalls of said collector region; and 

24 an oxide region disposed between said conducting metal contacts; and 

25 an oxide region dispose^ on said sapphire substrate between said PNP and NPN 

26 transistors. 



H CLAIM 13 

The apparatus according to claim 12 whereirksaid recrystalization is done by a double solid 



III 



2 jjj phase epitaxy technique. 



0 CLAIM 14 



1 *•* The apparatus according to claim 12 wherein sail silio 
Hi ' 9 



1 

2 



ayer on said sapphire substrate is 




approximately 0.3 micrometers thick. 
CLAIM 15 

The apparatus according to claim 12 wherein said N, N+, P and P+ regions are created through 
ion implantation. 

CLAIM 16 

The apparatus according to claim 12 wherein said N-type silicon layer is approximately 2.5 
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